Yitong Graben in Jilin Province of China, hosts three basins, namely: Chaluhe, Luxiang and Moliqing basins. The Chaluhe basin, as the focal point of this study has five subdivisions, thus, Bo-Tai sag, Wanchang Structural high, Liangjia Structure high Xinanpu sag, and the Gudian slope, with a cumulative sedimentary rock thickness of about 6000 metres. The basin is supposed to be a potential hydrocarbon-producing basin with its better source rock distribution and more favorable maturation indicators than the adjacent Luxiang and Moliqing Basin. Determining whether the mudstone beds present in the Eocene Formations are matured enough to generate hydrocarbons, three (3) wells with Seismic Lines (clh02, clh05 and clh07) were used for the study. It is observed that the entire region from NW to SE in the source rocks is mature to produce oil and gas. At depths of about 2400 m and below show good maturity with vitrinite reflectance values averaging 1.02% Ro. The Eocene Shuangyang mudstone is the main petroleum source rock.
Introduction
The Yitong Graben which lies between Changchun city and Jilin city in the Jilin province contains the Moliqing, Luxiang and Chaluhe basins ( Figure 1 ). The focus of this study is on the Chaluhe basin with five subdivision namely: the Xinanpu sag, the Wanchang structural high, the Bo-Tai sag, the Gudian slope and the Liangjia structural high. The thermal history and petroleum generation of the Chaluhe Basin has been studied. Nevertheless, the models used to describe the basin thermal scenarios where not calibrated using the measured vitrinite reflectance, considered the major thermal indicator, because of the questionable measured values.
Geological Settings
The formation and development of the Yitong Graben mainly resulted from the collision between the Indian plate and the Eurasian plate, and the subduction of the Pacific plate to the Eurasian plate [2] , trending NNW during the Early Eocene. During this period, three reverses and uplifts occurred in the Middle Eocene, Late Oligocene and Late Miocene [3] .
The Yitong Graben is a petroliferous late-Mesozoic and Cenozoic slip-extensional basin located at the north east of China between the cities of Changchun and Jilin. This basin makes part of the Tanlu fault zone which is one of the largest continental strike-slip faults in the world [4] .
The Yitong Graben is an oil-bearing geological structure with unique characteristics and encompassing the Moliqing, Chaluhe and Luxiang basins in Northeast China.
Based on Evidence from geodynamics background, the tectonic stress field of the Yitong Graben changed from tenso-shear to compresso-shear during the Cenozoic [5] , which is related mainly to the alteration of subduction direction from the Pacific plate to the Eurasian plate [2] . The subduction was diagonally conducted from the Pacific plate to the Eurasian plate in direction from SSE to NNW during the Early Eocene, which resulted in the formation of the Yitong Graben. However, the subduction direction of the Pacific plate to the Eurasian plate has changed into EW direction since the Oligocene, which resulted in a series of phenomena related to compression stress field such as the thrust-motion of Tanlu fault zone [6] , regional uplift, and intense folding and deformation within the Wanchang-Qijia formations in northwestern Yitong Graben.
Materials and Methods

Materials and Input Parameters
The BasinMod 2-D modeling used 1-D well data [7] , Seismic Lines (clh02, clh05 and clh07) ( 
Result Interpretation and Discussion
This study analyzes Present Day two dimensional (2D) cross-sectional models.
These maturity maps were developed employing the same parameters as discussed earlier in this study. 
Thermal Maturity Results
Calibration and Analysis
The capacity of the model to reproduce the thermal settings of the basin is influenced by the seismic lines recollection and their conversion to depth lines, and the model calibration based on the maturity indicators. The basin stratus geometry is interpreted through the recollection of the formation seismic spectrum. Therefore, the data gathered is susceptible to errors related to the equipment and technique. Additionally, a conversion is required to turn the seismic data into depth data. For the Chaluhe basin, both, the recollected and the conversion equation were provided by the Jilin oil company and their validation is not feasible.
Regarding the conversion equation proposed by the Jilin oil company (equation X), its implementation produced depth lines that in most of the cases did not match with the strata depth recorded during the well drillings. This incongruence was corrected by displacing the curve vertically until the modeled line and the measured strata location at the well's position matched. Nevertheless, in some cases, once the depth line at the wells' location was relocated, the formation boundaries crossed between each other at other position, requiring further modifications. If the location of the seismic profile based depth lines do not correspond with its real location, the differences in depth could affect the modeled temperature profile, reducing the capacity of the simulation to describe the basin thermal characteristics.
Once the basin geometry is defined, the thermal settings of the area are simulated and calibrated using the well's measured geochemical data. However, as it was mentioned earlier, the inexistence of reliable thermal indicators made unviable further adjustment of the magnitude of the heat flow. For this reason, the heat flow calculated with the BasinMod 1D [7] , that are consider the most reliable and precise results, were used, to constrain the model.
Due to the lack of reliable geochemical data and methods to estimate the thickness of the Shuangyang formation, the thermal maturity evaluation of the Chaluhe basin source rocks has not been conclusive. Nevertheless, from the modeled 2D seismic lines it is observable how the generative potential of the basin increases from the Yongji formation, to the Shuangyang.
The verification of the time-depth conversion equation is enhance in order to
increase the precision of the modeled geometry and faults distribution of the basin.
From the 2D modeling result, the following conclusions could be drawn from the present day temperature and maturation seismic cross sections; 2) The Present day Temperature of seismic profile line 7 ( Figure 6 ) depicts similar characteristics, with higher temperatures at deeper depths. Generally good for maturation of the source rocks. In the above figure, the Lower Eocene source lies within the Oil window at depths of 2400 m and below but enters the peak gas phase at 3217 m with Ro (1.3% to 1.77%) and the dominant source rock been the Shuangyang formations with mudstone as the source rock. The upper Eocene source, thus, the Sheling formation source is mainly in the oil window ( Figure 7) .
3) The seismic cross section profile for present day temperature of line 2, shows a more widely and balance temperature in the basin's lithologies but with slightly higher rates towards the NE (Figure 8 ).
This seismic line 2 reveals from the maturation profile ( Figure 9 ) the source been mainly Upper Eocene formation. Below 2337 m, Eocene formation shows early oil generation windows between 0.5% and 1.1% Ro, that is, entered the gas generation window and the Lower Eocene in the peak gas to late gas window.
This generative potential is mainly in the Xinanpu sag of the basin.
Summary and Conclusions
In the previous chapter, two dimensional results analysis and interpretation was carried out and this chapter seeks to collate summary of all findings so that conclusive remarks could be made.
Summary
From Figure 5 , it can be observed that the entire region from NW to SE in both source rocks are mature to produce oil and gas. At depths of about 2400 m and below show good maturity with vitrinite reflectance values averaging 1.02% Ro.
The Bo-Tai sag of this source unit has the highest generative capability. Vitrinite Reflectance, Ro% values reflect values between 0.73% and 1.24%, Ro; well still within the Gas window if calibrated against a conventional Ro% scale.
In Figure 7 , Lower Eocene source lies within the Oil window at depths of 2400 m and below but enters the peak gas phase at 3217 m with Ro (1.3% to 1.77%) and the dominant source rock been the Shuangyang formations with mudstone as the source rock. The upper Eocene source thus the Sheling formation source is mainly in the oil window.
This seismic line 2 of NE to SW trending reveals from the above Figure 9 , the source is mainly Upper Eocene formation. Below 2337 m, Eocene shows early oil generation windows between 0.5% and 1.1% Ro, that is, entered the gas generation window. This generative potential is mainly in the Xinanpu sag of the basin.
Conclusions
Most of the source rocks under 2000 m within the analyzed region are matured.
Providentially, all the generated oils are expelled into the silty mudstone reservoirs in the Eocene Shuangyang formation. However, some of the source units has not generated and expelled gas. Nevertheless, the situation might not hold for the entire study area since existing geological conditions may not be the same throughout the basin.
Conclusively, exploitation of reservoirs having source units with potentially high generation and expulsion rates and quantities should be continued by well drillings.
